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PART 1

A. ITRODUCTION. The U.S. Army Defense Ammunition Center and School

(USADACS), Validation Engineering Divison (SMCAC-DEV), was tasked by USADACS,

Transportation Engineering Divison (SMCAC-DET), to conduct transportability testing of the

loading and bracing procedures developed by SMCAC-DET, for shipping (MLRS) pods on

center beam bulkhead flatcars and bulkhead flatcars. The loading and bracing procedures were

developed by SMCAC-DET per recommendation by CSX Transportation. Rail impact testing

was performed in accordance with the Association of American Railroads (AAR)/Bureau of

Explosives (BOE) requirements to evaluate the suitability of the loading and bracing procedures

for movement of MLRS pods by rail.

B. AUTHOR=. Testing has been accomplished in accordance with mission

responsibilities delegated by the U.S. Army Armament, Munitions and Chemical Command

(AMCCOM), Rock Island, IL.

C. OBJECTIVE The objective of these tests was to determine if the loading and bracing

procedures, developed by SMCAC-DET, for shipping MLRS pods on center beam bulkhead

,flatcars and bulkhead flatcars, were capable of passing the AAR/BOE rail impact test

requirements.

D. CONCLUSIONS. The loading and bracing procedures for shipping MLRS pods by

rail on center beam bulkhead flatcars and bulkhead flatcars met the requirements of the

AAR/BOE rat impact test.
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E. RECOMENDATIS, It is recomnded that the loading and bracing procedures

for shipping NM pods by rail be approved for U.S. Army (USA)-wide use.
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PART 2

RAIL IMPACT TEST OF MULTIPLE LAUNCH ROCKET SYSTEM (MLRS) PODS

ON A CENTER BEAM BULKHEAD FLATCAR

27 NOVEMBER 1990

TEST &A'FENDEES

NAME AND PHONE NUMBER ORGANIZATION

Quinn D. Hartman U.S. Army Defense Ammunition Center

Test Engineer and School
DSN 585-8992 ATTN: SMCAC-DEV
815-273-8992 Savanna, IL 61074-9639

William R. Frerichs U.S. Army Defense Ammunition Center

Chief, Transportation Engineering Div and School

DSN 585-8071 ATTN: SMCAC-DET

815-273-8071 Savanna, IL 61074-9639

Richard S. Haynes U.S. Army Defense Ammunition Center

Engineering Technician and School

DSN 585-8225 ATTN: SMCAC-DET
815-273-8225 Savanna, IL 61074-9639

Jerry H. Krohn U.S. Army Defense Ammunition Center

Chief, Validation Engineering Div and School
DSN 585-8908 ATTN: SMCAC-DEV

815-273-8908 Savanna, IL 61074-9639 ( , ,

Ralph H. Arnold U.S. Army Defense Ammunition Cent

Engineering Technician and School
DSN 585-8073 ATrN: SMCAC-DET .________

815-273-8073 Savanna, IL 61074-9639 ecoession For

NTIS GRA&I
DTIC TAB 0
UnmnnounCed 0
ju: tirtcation ,

By-
Distribution/

Availability Codes

Avail afid/or
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PART 2

RAIL IMPACT TEST OF MULTIPLE LAUNCH ROCKET SYSTEM (MLRS) PODS

ON A CENTER BEAM BULKHEAD FLATCAR

5 DECEMBER 1990

TEST ATT'ENDEES

NAME AND PHONE NUMBER ORGANIZATION

Quinn D. Hartman U.S. Army Defense Ammunition Center

Test Engineer and School
DSN 585-8992 ATTN: SMCAC-DEV
815-273-8992 Savanna, IL 61074-9639

William R. Frerichs U.S. Army Defense Ammunition Center

Chief, Transportation Engineering Div and School

DSN 585-8071 ATTN: SMCAC-DET
815-273-8071 Savanna, IL 61074-9639

Richard S. Haynes U.S. Army Defense Ammunition Center
Engineering Technician and School

DSN 585-8225 ATTN: SMCAC-DET
815-273-8225 Savanna, IL 61074-9639

Jerry HR Krohn U.S. Army Defense Ammunition Center

Chief, Validation Engineering Div and School

DSN 585-8908 ATTN: SMCAC-DEV
815-273-8908 Savanna, IL 61074-9639

Laurie A. Fieffer U.S. Army Defense Ammunition Center

Industrial Engineer and School

DSN 585-8072 ATTN: SMCAC-DET

.815-273-8072 Savanna, IL 61074-9639

Ralph H. Arnold U.S. Army Defense Ammunition Center

Engineering Technician and School

DSN 585-8073 ATTN: SMCAC-DET
815-273-8073 Savanna, IL 61074-9639
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Ken Holgard AAR/BOE
Inspector 1034 West Stone Way

502-636-6032 Louisville, KT 40223

F. N. Jennings CSX Transportation
Senior Manager, Open Top Loading Rules Distribution Services
301-237-2180 100 N. Charles Street

Baltimore, MD

Dan Healy Association of American Railroads/
Senior Inspector Bureau of Explosives
708-392-6846 309 N. Douglas

Arlington Heights, IL 60004

Wayne H. Murphy AAR Loading Rules and Hazardous Materials
Manager Consolidated Rail Corporation
215-977-4886 Room 730, Six Penn Center Plaza

Philadelphia, PA 19103

L. 0. Skaalerud Burlington Northern Railroad
Mechanical Foreman 685 McClure Road
708-820-4232 Aurora, IL 60504

Charles S. Powell Norfolk Southern Corporation
Special Equipment and Loading 8 North Jefferson Street
Mechanical Department Roanoke, VA 24042-0078
703-981-4432

R. F. Martin Association of American Railroads Loading Rules
Manager Mechanical Division
202-639-2231 50 F Sireet, Northwest

Washington, D.C. 20001

Al W. Johnson Burlington Northern Railroad
Assistant Superintendent Corporate Woods, Building 40
913-661-4139 Car Section Mechanical Department

9401 Indian Creek Parkway
P.O. Box 29136
Overland Park, Kansas 66201-9136
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PART 2

RAIL IMPACT TEST OF MULTIPLE LAUNCH ROCKET SYSTEM (MLRS) PODS

ON A BULKHEAD FLATCAR

7 DECEMBER 1990

TEST ATTENDEE

NAME AND PNE NUMBER ORGANIZATION

Quinn D. Hartman U.S. Army Defense Ammunition Center
Test Engineer and School
DSN 585-8992 ATTN: SMCAC-DEV
815-273-8992 Savanna, IL 61074-9639

William R. Frerichs U.S. Army Defense Ammunition Center
Chief, Transportation Engineering Div and School
DSN 585-8071 AMN: SMCAC-DET
815-273-8071 Savanna, IL 61074-9639

Richard S. Haynes U.S. Army Defense Ammunition Center
Engineering Technician and School
DSN 585-8225 ATTN: SMCAC-DET
815-273-8225 Savanna, IL 61074-9639

Jerry H. Krohn U.S. Army Defense Ammunition Center
Chief, Validation Engineering Div and School
DSN 585-8908 A'ITN: SMCAC-DEV
815-273-8908 Savanna, IL 61074-9639

Laurie A. Fieffer U.S. Army Defense Ammunition Center
Industrial Engineer and School
DSN 585-8072 ATTN: SMCAC-DET
815-273-8072 Savanna, IL 61074-9639

Ralph H. Arnold U.S. Army Defense Ammunition Center
Engineering Technician and School
DSN 585-8013 ATTN: SMCAC-DET
815-273-8073 Savanna, IL 61074-9639
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Ken Holgard AAR/BOE
Inspector 1034 West Stone Way
502-636-6032 Louisville, KT 40223

F. N. Jennings CSX Transportation
Senior Manager, Open Top Loading Rules Distribution Services
301-237-2180 100 N. Charles Street

Baltimore, MD

Dan Healy Association of American Railroads/
Senior Inspector Bureau of Explosives
708-392-6846 309 N. Douglas

Arlington Heights, IL 60004

Wayne H. Murphy AAR Loading Rules and Hazardous Materials
Manager Consolidated Rail Corporation
215-977-4886 Room 730, Six Penn Center Plaza

Philadelphia, PA 19103

L. 0. Skaalerud Burlington Northe. - Railroad
Mechanical Foreman 685 McClure Road
708-820-4232 Aurora, IL 60504

Charles S. Powell Norfolk Southern Corporation
Special Equipment and Loading 8 North Jefferson Street
Mechanical Department Roanoke, VA 24042-0078
703-981-4432

R. F. Martin Association of American Railroads Loading Rules
Manager Mechanical Division
202-639-2231 50 F Street, Northwest

Washington, D.C. 20001

Al W. Johnson Burlington Northern Railroad
Assistant Superintendent Corporate Woods, Building 40
913-661-4139 Car Section Mechanical Department

9401 Indian Creek Parkway
P.O. Box 29136
Overland Park, Kansas 66201-9136
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PART 3

TRANSPORTABILITY TESIN PROCEDUJRES

A. RAIL IMPACT TESTING* Rail impact testing was accomplished in compliance with

previously approved and standardized testing procedures (as shown on page 3-3) and described

as follows:

1. The "specimen car" was scheduled to be impacted four times; three times at speeds of 4,

6, and 8 mph in one direction; and one time at 8 mph in the opposite direction. The latter two

impacts cited are minimum speed requirements.

2. Impacting was accompished by striking the test car (specimen car) into a line of five

stationary cars (buffer cars). The buffer cars were coupled with all connecting draft gears

compressed together to the extent possible under prevailing conditions, with all air brakes in a

"set position."

3. A locomotive (switch engine) was utilized to start the "specimen car" rolling in the

direction of the buffer cars along an approximate 300-foot segment of level trackage.

4. The "specimen car" was cut loose from the engine approximately 75-feet from the point

of impact and allowed to run freely into the first of the buffer cars.

5. Impacting speeds were determined by the utilization of an electronic counter which

measured the time required for the "specimen car" to traverse an 1 1-foot distance immediately

prior to contact; recorded elapsed time was converted to mph speeds. Additional verification of

impacting speeds was accomplished by utilization of an electronic stopclock.
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B. INSPECTIONS AND DATA COLLTION, At selccted intervals during testing,

thorough inspections of the specimen loads were made by technically prficient personnel to

collect data on the specimen load and equipment resulting from above load test steps. This data

is recorded in part 4, following.
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PART 4

TEST RESTLTS

The loading and bracing procedures for shipping MLRS pods on center beam bulkhead

flatcars and bulkhead flatcars passed the three rail impact tests. The bulkhead flatcar procedures

were tested once, and the center beam bulkhead flatcar procedures were rail impact tested twice.

The center beam bulkhead loading and bracing procedures were tested a second time so that a

member of the AAR/BOE could be present during the test.

This test utilized a center beam bulkhead flatcar loaded with 10 MLRS pods on one side of

the car and boxed ammunition for a counter weight on the other side of the car. Results from

this test indicated that the end wall dunnage needed to be widened to prevent the angle-iron

corners of the pods from striking the outside edge of the end wall dunnage. Also, the support

4- by 4-inch timbers needed additional dunnage to prevent longitudinal shifting.

Test No. 1: Rail Impact Test of MLRS Pods on a Center Beam Bulkhead Flatcar

Date: 27 November 1990

Center Beam Bulkhead Flatcar Specifications:

BN625038
LT WT: 64,000

LDLMT: 199,000
LD WT: MLRS Pods: 50,780

Dunnage: 4,520

Simulated Wt: 47,250
Total: 102,550
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APACTN.K REMgARKS

Forward Impact Speed not measured;

no movement.

2 Forward Impact 6.39 mph;
minor shift of load.

3 Forward Impact 8.33 mph;
Center dunnage between pods shifted; additional

shifting in load; gap between pods and dunnage at
trailing end of car 1-1/2"; bulkheads at trailing end

of car are still solid.

4 Reverse Impact 8.42 mph;
Load shifted back towards impact end of car, gap

between pods and dunnage at trailing end of car
2-1/2"; 4" x4" at trailing end of car shifted 2-1/2"

towards impact end of car, shifting of the 4"x4"

allowed the rubber skid on the bottom row of pods

to become partially disengaged; pods at impact end

of car started to split the end wall dunnage; the

large amount of shifting in the load allowed the
pods in the center section to shift within 2" of being

off of the metal support members.
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Test No. 2: Rail Impact Test of MLRS Pods on a Bulkhead Flatcar

Date: 5 December 1990

This test utilized a bulkhead flatcar loaded with 11 MLRS pods, simulated MLRS masses,

and I filler assembly. Results from this test showed that the end wall blocking needed

modification to prevent it from shifting laterally when there was longitudinal shifting of the load.

The filler assembly also needed modification to prevent the center gate from separating the upper

2- by 6-inch from the filler assembly.

Bulkhead Flatcar Specifications:

#: LRWN9094

LTWT: 81,800
LD LMT: 181,200
LD WT: Approximatly 80,000

IMMCi NO. TYEREMARKS

I Forward Impact 4.36 mph;

no movement.

2 Forward Impact 6.30 mph;

no movement.

3 Forward Impact 8.43 mph;

load shifted; end gap 2-inches.

4 Reverse Impact 8.53 mph;

Load shifted back; end gap 4-3/4". Marks of

original position of MLRS pods prior to fourth
impact indicated that the excessive compaction
occured in the boxed ammunition. Minor cracking

in filler assembly.
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Test No. 3: Rail Impact Test of MLRS Pods on Center Beam Bulkhead Flatcar

Date: 7 December 1990

This test again utilized the center beam bulkhead flatcar loaded with 10 MLRS pods on one

side of the car and boxed ammunition as a counter weight on the other side of the car. The

loading procedures for this test were identical to the procedures for the first test with the

exception of the modifications to the end wall dunnage and the support 4"x4"'s noted following

the first test. Results from this test indicated that excessive shifting in the load would allow the

end blocking assemblies to be free to lateral movement as noted following test two.

Car Specifications:

#. BN625038

LT WT: 64,000

LD LMT: 199,000
LD WT: MLRS Pods: 50,780

Dunnage: 4,520

Simulated Wt: 47,250

Total: 102,550

1 Forward Impact 4.69 mph;

slight shift in load.

2 Forward Impact 7.07 mph;

additional shifting of load; end gap 2-3/8".

3 Forward Impact 8.93 mph;
additional shiftihg of load; end gap 3-3/4". End gap

is now large enough to allow end blocking to be
removed. Pods digging into blocking, but not

splitting wood.
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4 Reverse Impact 8.82 mph;

load shifted opposite direction; end gap 3-3/8". No
splitting on any dunnage, angle-iron corners of pods

compressing dunnage as expected. Minor dunnage
separation on 4- by 4-inch supports for first level

of pods. Second column of pods in from left are
within 2 inches of being off of the metal

crossmember supporting the second column of pods.
Metal straps numbers 5 and 8 (counting from left)

were bent by the lifting rings when the pods shifted

back during impact no. 4.
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PART 5

PHOTOGRAPHS
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U.S. ARMY DEFENSE AMMUNITION CENTER AND
SCHOOL- SAVANNA, IL

Photo No. AO31 7-SPN-91 -89-655. View of the end gap following the second rail

impact test of MLRS pods on a center beam bulkhead flatcar. The amount of end

gap present will allow the end bulkhead assembly to shift laterally. The loading and

bracing procedures were modified following this test to prevent the end bulkhead

assembly from shifting laterally. _______
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U.S. ARMY DEFENSE AMMUNITION CENTER AND
SCHOOL - SAVANNA, IL

Photo No. A0317-SPN-90-89-621. View o the end -ap that was present after the
test of the MLRS pods on a bulkhead flatcar. The a -iount of eid gap will allow the
end bulkhead assembly to shift laterally. The loading and bracing procedures were
modified following this test to prevent the end bulkhead assembly from shifting
laterally.
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G•ENERAL NOTES (GEM NOTES CONTINUE)

A. THIS OCUeT HAS BEE PA AND ISSUED IN ACCORDANCE L. A STAMM MAILING PATTER WTIL IE USED WHENEVER POSSIBLE
WITH AR 740-1 AND AUMETS TM 743-200-1 (CHAPTER S. WHEN NAILS ARE DRIVEN INTO JOINTS OF DUAGE ASSEMBLIES.

ALSO. A STAGGERE NAILING PATTEN ILL E I WHEN

9. THE OUTLOADING PROCEDURES SPECIFIEO IN THIS DRAVING ARE LAMINATING NODNAGIF. ADDITIONALLY. THE NAILING PATTR FOR
APPLICABLE TO THE ILTIPLE LAUM4 ROCKET SYSTEM ROCKET AN UlPPE PIECE OF LAMINATED O.UNNAE VILL BE ADJUSTED AS
P004ONTAINIE C P/C). SUBSEQ-UENT C TO CONTAINER REUIRED S0 THAT A NAIL FOR THAT PIECE WILL NOT BE DRIVEN
HEREIN MEANS THE P WITH ROCKET COMP0NENTS. TWO" ONTO OR RIGHT BESIDE A NAIL I A LOSS PIECE.

C. THE OUTLOADIN PROCEDRES DEPICTED WITHIN THIS OCJENT N. THE NUMER OF LADING UNITS MAY BE ADJUSTED TO FIT THE SIZE
ARE APPLICABLE FOR SHIPMENTS ON A CLASS 'FC CENTER MAN OF THE CAR BEN LOADED OR THE QUANTM TO BE SHIPPED.
TYPE BULHEAD I UBER) FLATCAR WHICH IS n -0' LON HOWEVER. THE APPROVED METHODS SPECIFIED HRIN MUST BE
BETWEEN THE B.LI OE S. THE CAR IS EQUIPPED WITH FIXED FOLLOWED AS CLOSELY AS POSSIBLE FOR BLOCKING. BCING. AND
RISERS SPACED 30' O.C. FROM EACH BULKHEAD AND -;a' O.C. STAYING 1OF TIE UNITS. Sfl : A SHIPMENT WILL BE
TI.AJ THE LENIGTH OF TIE CAR. CARS OF OTHER LENTHS MAY BE POSITIONED ON THE RAIL CAR IN COM1LIANCE WITH THE WE16Hi
USED. oISTRIBUTION REQUIEMTS OF THE AAR.

0. FOR DETAILS OF THE AC. SEE U.S. ARMY MISSILE COMAND H. FOR ADDITIONAL GUIANC:. ATTENTION IS DIRECTED TO THE
DRAWING NO.13027900. AND PAGE 3. "SPECIAL NOTES, SECTIONS WHICH ARE IMEDIATELY ADJACENT TO

TIE DICTED OUTLOADING METHODS. AND TO THE 'SPECIAL
CONTAINER DIMENSIONS - - 10' LONG BY 41-1/2' WIDE BY HANDLING GUIDANCE' ON PAGE 3.

Ir HIGH0. LOAW BLOCKING STRUTS WHICH ARE 48, OR LONGER MUST SE
049 WEIGHT- -- - - s-- 5.078 POUNDS C APPPx) STIFFNED BY THE APPLICATION OF HORIZONTAL AND VERTICAL

STRUT BRACINS. BRACING IS NOT REQUIRED IF TIE STRUTS FOR
E. THIS ITEM IS A OUT CLASS 'A' EXPLOSIVE. THE OUTLOACING THE LOAD BEING SHIPPED ARE SHCRTER THAN 48'. THE LENGTH

PROCEDURS SPECIFIED HEREIN CAN ALSO BE UTILIZED FR THE OF TIE LoA BLOCKING STRUTS SHOLO BE KEPT AS SHORT AS
SHIPMENT OF THE DEPICTED CONTAINERS WIEN THEY ARE LOADED POSSIBLE (APP IS* MINIMUM). BUT IN THE EVENT IT IS
WITH AN ITEM WHICH IS IDENTMIED 0IFFR Y BY NECESSRY TO USE STRUTS WHICH ARE S'-o' OR HORE IN LENGTH.
NOMENCLATURE THAN TIE ITEM DESIGNATED IN TIE CRAWING IT VILL K NECESSARY TO APPLY AN ADDITIONAL SET OF

. HORIZONTAL AND VERTICAL STRUT BRACING PIECES. STRUT
BRACING SHOULD BE APPLIED SO AS TO PROVIDE NEARLY EQUAL

F. THE SELECTION OF RAIL CARS FOR THE TRANSPORT OF THE SPACES BETWEEN TIE KING PIECES AND THE CENTER GATE
DESIGNATE ITEMS WILL K IN ACCORDANCE WITH HAZAOUS ANOR BETWE ADJACENT STRUT BRACING PIECES. VERTICAL
MATERIALS REGULATIONS OF DOT AND AR S5-355. CHAPTER 29. STRUT ACING PIECES ARE TO BE 2' X 4" MATERIAL CUT TO A
FOR EXPLOSIVES AND OTHER DANGEROUS ARTICLES. IN FULL. LENGTH TO EXTEND 2' ABOVE THE TOP STRUT. HORIZONTAL STRUT

BRACING PIECES ARE TO BE 2" X 4" X 45' MATERIAL.
S. IF THE RAIL CARS KING USED IS NOT EQUIPPED WITH PLACARD HORIZONTAL PIECES WILL BE APPLIED ON EACH LAYER OF STRUTS.

BOARDS ON BOTH ENDS AND BOTH SIDES. li6 X 24" BOARDS MUST BOTH VERTICAL AND HORIZONTAL STRUT BRACING PIECES WILL BE
BE PROVIDED AS REQUIRED. CjII : BOARDS AND BOARD NAILED TO THE STRUTS WITH 3-10d NAILS AT EACH JOINT.
MOXJATING BRCKT MUST NOT BENAIE{ TO THE LADING.

P. PORTIONS OF THE CAR DEPICTED WITHIN THIS DRAVING. SUCH AS
H. THE CHAIN.CABLE TIEDON ASSEMBLIES SHALL E INSPECTED FOR ONE OF THE BUWOfEADS. HAVE NOT BEEN SHOWN IN THE LOAD VIEW

BENT OR WORN LINKS IN TIE CHAIN. FOR BROKEN STRANDS OR FOR CLARITY PURPOSES.
WIRES IN THE CABLES. AND FOR DAMAGED SPOOLS OR RATCHETS.
ALSO. THE SLIDING COMER PROTECTORS MUST BE EXAMINED FOR 0. CONVERSION TO IETRIC EQUIVALENTS: DIMENSIONS WITHIN THIS
DAMAGE OR DePORMATION. OILY TIEOWN ASSEIBLIES OF GOOD DOCUMET APE EXPRESSED IN INDES. AND WEIGHTS ARE
DUALITY WILL BE USED. ANY DEFICIENCY IN THE CHAINCABLE EXPRESS IN POUNDS1 HEN NECESSARY. THE METRIC
TIEDOVN ASSEMSLIES SHALL BE CAUSE FOR REJECTION OF THE EQUIVALENT$ MAY BE COMPUTED ON THE BASIS OF ONE INCH
CAR. EQUALS 25.4MM AND ONE POUND EQUALS 0.45KB.

J. A HARDENED STEEL ROD 13e16' MAXIIM OIAMETER AND A. TO ACHIEVE A TIGHTLY BLOCKED LOAD. A STRUT WILL BE CUT
APPROXIMATELY 24' LONG ILL BE REQUIRED FOR TENSIONING OF SLIGHTLY LON THAN THE MEASURED DISTANCE BETWEEN THE
THE CHAIN*CABLE TIEDODN ASSEMBLIES. PIPE OR OTHER STRUT BEARING AREAS ON THE TWO CENTER GATES. ONE END OF
EXTENSION DEVICES ILL NOT BE USED ON THE TENSIONING ROD. THE STRUT VILL E POSITIONED AT ITS SEARING AREA JUST
CABLE MUST E WOIN EVENLY AND TAUT ON THE SPOOL HEN ABOVE THE STRUT LEDGER ON ONE GATE. THE OTHER END. WILL
TAKING UP THE SLACK IN A TIEDOWN ASSEMBLY: THIS IS A 2-MAN THEN BE DRIVEN DOWNWARD UNTIL IT CONTACTS THE STRUT LEDGER
OPERATION. CUI.: EXTREME CARE MUST BE EXERCISED WHEN ON THE OTHER GATE. EACH END OF THE TOP LAYER OF A STRUT

APPLYING FINAL TIENSON TO THE TIEDOWN ASSEMBLIES TO WILL BE TOENAILED TO THE ADJACET CENTER GATE. AS
PREVENT DAMAGE OR PERMANENT DEFORMATION TO THE LADING. SPECIFIED WITHIN THE KEY NWO FOR A LOAD. IN SUCH A

NAMER 90 THAT AS NEARLY AS PRACTICAL EQUAL LENGTHS OF A
K. OUWASE LUJE SPECIFIED IS OF NOMINAL SIZE. FOR EXAMPLE. NAIL ARE EBEDED IN THE STRUT AND IN THE VERTICAL PIECE

I' X 6' MATERIAL IS ACTUALLY V4' THICK BY 5-1/2 WIDE AND OF THE CENTER GATE.
2 X 4' MATERIAL I9 ACTUALLY 1-1/2' THICK BY 3-1/2' VIDE. S. TO PREO.JGE EASION OF P RAM! IOMERS BY STEEL

(CONTINUED AT RIGHT) UNITIZING AND RETAINING STRAPS. ANTI-CHAFING MATERIAL WILL
BE PLACED AT ALL POINTS OF CONTACT. ALSO UNITIZATION
STRAPS MUST BE LOCATED AS CLOSELY AS POSSIBLE TO THE
STRONS POINTS OF THE RP/C FRAHE. I.E.. NEAR THE VERTICAL
FRAME MEMBEI AND BULKHEADS. TO PRECLUDE DAMAGE TO THE
RP/C FRAME.

MATERIAL SPECIFCATIONS T. R TO ASSOCIAION OF AMERICAN RAILROADS MANUAL *GEIERAL
RULES GOVmIINS THE LOADING OF COMMOOITIES ON OPEN TOP
CARS' FOR APPLICABLE LOADING RULES: PREFACE. IA. 2. 5.
AND 15. NOTE THAT ALL STRAPPING USED FOR LOAD SECUREIENT.

LUMER ---- - - SEE TH 743-200-1 (OUNNAGE LUME) AND I.E.. RETAINER STRAPS. lUST BE MARKED AS SPECIFIED IN
FED SPEC MM-L-751. LOADING RULE IS.

NAILS - - ----- FED SPEC FF-N 105: COMMON.

STRAPPING. STEEL - -: FED SPEC 0G0--781. CLASS 1. TYPE I OR
IV. HEAVY DUTY. FINISH A. 8 (GRADE 2).
OR C.

SEAL. STRAP . : FED SPED G0-S'781: TYPE 0. STYLE I. II.
OR IV. CLASS H. FINISH A. S (GRADE 2)
OR C.

VIRE - ------- FED SPEC 00--461; ANNEALED. BLACK.

ANTrI-O:FING
MATERIAL ---.- - : MIL--121 (OR EOUAL): NEUTRAL BARIEA

MATERIAL.

PAGE 2 1
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iI0icATes RAGGING FACILITY
HOLE IN A/C FRAME (LOCATED, ON AFT I90 ONLY)1.

R3CKET PO'/CONTAINER

SPECIAL HANDLING GUIOANCE
ASSG9LY STACKING FOR OUTLOAOING PLPOSES AND ASSEMBLY OR
ASS9ELY STACK HAOING.

NOTES: (I) MATERIALS HANDLII EGIIPENT (ImE) IS INTENDE TO
MEAN EWIPENT. SUCH AS FORKFT TRUKS. CRANES.
HAND TRUCKS. DOLLIES. ROLLER ASSEBLIES. SLIN8.
AND SfEAER BARS. THAT CAN BE LI TO HANOLE THE
DEPICTED ASSEMBLIES.

(2) PRECAUTIONARY HADLING TE04IGES NO4MALLY
EMPLOYED OR AS SPECIFIED FOR THE TYPE OF CO4MODITY
INVOLVE) WILL BE OBSERVE).

A. IF AVAILABLE MIE 00E9 NOT HAVE AN ALLOWABLE CAPACITY GREAT
ENOUGH TO CARY A STACK OF TWO ASSEBLIES (APPROXIMATELY
10.200 POUNDOS) IN ONE LIFT. THEN THE ASSEBLIES MUST BE
HANDLED INOIVIOUALLY. ONLY APPROVED AND APPROPRIATLY
SIZE) MHE WILL BE USE) FOR THE HANMLING OF TIE DEPICTED
ASSEBIES.

9. WIEN AN ASSEMBLY STACK IS EING UNITIZED. CAFE MUT BE
EXERCISED VHEN TIGTENING THE STRAPS TO DOW THAT THE
LONGITUDINAL FRAME N18EER OF THE ASSEMI.IES ARE NOT

RULLED IN OR DEFORME. POSITION TIE UNITIZATION AND
BUNOLIN6 STRAPS AS CLOSE AS POSSIBLE TO THE ULKHEADS OF
THE RP/C TO AVOID GAMNG THE SP/C FRAME MEERS.

C. IF HANOLING IS ACCOPLISIED VITH A FCaK.IFT TCK. THE
ASS94LIB h0LBD HANDLED FROM A SlOE POSITION AS IUCH
AS POSSIBLE. CARE MUST KE EXERCISED OEM4 INSERTING FORKS
LOER AN ASEMBLY TO EVENT DAMAGE TO THE ASSEMBLY BY THE
F TINES OR THE ORKLIFT PACKAG GUARD. ADOITIONALLY.
TME FWX TIES "NtD BE PLCED UNER THE AREA MARED
*FORKLIFT AREA ONLY' LOCATED NEAR THE LONGITUDINAL CENTER
OF THE ASSEMBL.Y.

PAGE 3
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ROKET POO/CONTAINERS

OMITTED FROM THIS SIDE
O F L O A F O R C L I T .- \

" -INDICATES CAR
9 14 TIEOWN CABLES.

I 8 LEFTNHAND.

KEY NUMBERS
S) .KHEAD GATE (4 REG. 2 RIGHT IO AND 2 LEFT HAND). SEE

3 LEFT NANO. THE DETAIL ON PAGE 6. THE SATE SOWN IS LEFT HAND.

RISER AS EBLY (4 OEW. 2 RIGHT HKO AND 2 LEFT HAND). SEE
",4, ~TIE 'RIE ASSELY A' DETAIL ON PAGE a. SEE SPECIAL NOTE

2 ON PAGE 5. A LEFT HAND ASSEMBLY IS SMN.

2 LEF HAND. RISER ASSEMBLY C4 FEW. 2 RIGHT HAND AND 2 LEFT HAND). SEE
ETE RISER ASSEMBLY el DETAIL ON PAwE 8. A LEFT HAM

SPECIAL NOTE ASSEMBLY IS SHOHN.
ZSOMETRIC VIEW 5 ON PAGE S ANTI-CHAFING PIECE. 2- X 4- X IO-0- COMBLE) (20 REM).

LAMINATE V/l-10d NAIL EVERY 241. SUSPEND FROM LIFTING RINGS
ON CENTER-OF-CAR SIDE OF CONTAINER. WINE TIE TO LIFTINGRIG VITH ND. 14 SAGE WIFE PRIOR TO PACEMENT OF CONTAINER.
SUPPORT ASSEMBLY (20 FEW). SE THE DETAIL ON PAGE 9.
POSITION ON LOVER CONTAIN ON THE INWAHO SIM OF THE

(KEY NUMEMS CONTINUED) CONTAINER LIFTING RINGS.

RETAINE STRAP. 1-1/4- X .0XM OR .W X 25'--O LOW STEE. STACK UNITIZIND STRAP. 1-1/4" X .031" OR .M X 18'0' LON
STRAPPIN (20 REO). INSTALL IN A COMPLETE LOOP FROM STEEL STRAPPING (20 REdO). POSITION NEAR END OF SKIDS AS
TIEDOWN DEVICE AT SIDE OF CAR THft THE TIEDOWN DEVICE ON SHDV.
CENT DIVIDER. SEAL FOR 1-1/4- STEEL STRAPPING (0 REM). CRIMP EACH SEAL

@ ANTI-04AFING NEUTRAL SWAIER MATERIAL (AS REO). POSITION WITH TWO PAIR OF NOTCHES.UNDER ALL STRAPS AND) UNDE THE apeR= PROTCTOS OF THE04A A.E TIE '0 ASSM.LIS AT POINTS OF CONTACT VI _ THE ( RISER AS E8LY (4 FEO. 2 RIGHT HPAND AND 2 LEFT HAND). SEE
CONTAINER. THE 'RISER ASSEMELY C, DETAIL ON PAGE 8. SEE SPECIAL NOTE

3 ON PAGE 5.

(3 SPACER GATE (4 REO). SE THE DETAIL ON PAGE 1.

@ CENTER GATE (8 REDO). SEE THE DETAIL ON PAGE 7.

) STRUT. 2" X " 15" (DOUSLE) (IS EDO). LAMINATE V/3-I1d
MAILS. QI L THE TOP PIECE TO THE CENTER GATES. PIECE
MARKED . V,,2-12d HAILS AT EACH END. SEE SPECIAL NOTE
4 ON PAWS.

STRUT. 2 X 5" BY CUT TO FIT (FEF: 18") (DOULED) (16
FEDO). LAMINATE W/3-1Od MAILS. TOENAIL THE TOP PIECE TO
THE CENTER GATES. PIECE MARKED (D . W/2-12d HAILS AT EACHESO.

SiE KIN E SEE TIE DETAIL ON PAGE -.
PAGE 4 (___CONTINUED AT LEFT)
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SPECIAL NOTES:

I . ROCET POO.#'ONTAINERS MU.ST BE LOI E ALTERATELY ON BOTH
SIDMS OF THE CAR. GW ~: O NOT LOAD ONE SIDE OF CAR
COMLETE.LY G .LOADINWOPPOSITE SIDE: CAR MAY TIP OVER.

2. FOR CARS HAVIN RISERS POSITIOIE AS SPECIFIED IN GEIERAL.
NOTE "C*. THE SKIDS OF TIE ROCKET PODMONAIMMS NEXT TO A
BLEAD WILL NOT REST ON THE FIXED RISERS. WOMEN4 RISER
ASSESM.IES MUST BE FABRICATED FDR USE UNER THOSE SKIDS.
RISER ASSEMBLY 'A* I8 FOR USE UNER THE SKIDS NEAREST THE
END OF THE CAR; RISER ASSEMBLY *3' IS FOR USE UNDER THE
SKIDS AT THE OTE EN OF THE CONTAINER. RISER ASS8L.IES
*A* AND "9r WILL NEED TO SE ADJUSTED TO SUIT CARS HAVING
RISERS OF OTIER SPACINGS. SEE SPECIAL NOTE 5.

3. SKIDS OF TIE ROCKET POWONTAINERS MUST REST UPON THE
RISER OF THE CAR IN SUCH A WAY THAT NOT MORE THN FIVE
INOES OF EITHER 940 OF THE SKID EXTENS BEYONO A FIXED
RISER. IF EITHER 90 OF A SKID EXTENDS MORE THAN FIVE
INDIESEKYOND A FIXED RIS . A RISER ASSEMBLY 'C' MUST BE
INSTALLED ADACENT TO THE FIXED RISER TO PROVIDE FOR
SUPPORT UNDER THE CENTER PORTION OF THE SKID LENGTH.
ADJUST QUANTITY OF RISER ASSEIELIES FOR CARS HAVING RISERS
SPACED 01O THAN AS SHOWN.

4. TWO OF THE CSB4TM GATES. PIECE MARED . AI 8 STRUTS.
PIECE MARtKED (D). NAY BE PRE-ASSE ILED AND INSTALLED
AGAINST A STACKOF CONTAINERS AS A UNIT ON EA0H SIDE OF
THE CAR RATIER THAN ASSEMLING IN PLACE. IF lSIRED. NOTE
THAT THE LEINGTH OF TIE STRITS. PIECE MARKED q .9101 BE
ADJUSTED. INCREASED OR DECRDESE AS NECESSARY. TO ENSURE
THAT THE MIDDLE ROCKET POo STACK IS NEAN.Y CENTERED ON THE
RISERS OF THE CAR.

5. THE RISER ASSELIES FABRICATED FOR A LOAD. AS ELL AS THE
BLKIEAD. GATES. MUST BE CONSTRUCTED AS RIGHT HAN AN LEFT
HAND TO DESIGNATE THEIR LOCATION ON A CAR. THE LEFT HAND
EN OF A CAR IS IDENTIFIED AS THE END OF THE CAR ON YOUR
LET SIDE AS YOU SEE IT WHEN STANDING ON TIE GRoJC) FACING
THE CAR. SEE TE LARGE ARROWS ON THE ISOETRIC VIEW ON
PAGE 4 FOR ADITIOAL GUIDANCE.

BILL OF MATERIAL
LUMBER LINEAR FEET BOARD FEET

I'X4' 78 28
l1X5" a00 50
2" X 2" 152 SI
2' X4" 594 395
2" x 8" 1.300 1.369
4 X 4" 73 9S
4" x" 9O go8Ig

MAILS NO. REW POUNDS

6d (2) ISO 1-1/4
1od (3") 2.942 44-1/4
12d (3-1/4) 128 2-1/4
tSd (3-1/r) 120 2-34 LO AS SHOWN

STE STRAPPING. 1-1/4' - - SW REDO - - - 123 LBS ITEM SJANTITY WEIGrT (APPROX)
SEAL FOR 1-114 STRAPPING - - 80 REo - - - - 4 LOS
WIRE. NO. 14 AGS -00" - - -I RE ---- 2LP/C 20 - - - --- 101.50 LBS
ANTI-CHAFINB MATERIAL - - - AS REO - - - - NIL OU---A-E ........ 4.520 L

TOTAL VEIGHT - -i------ 106.00 LBS (APPROX)

PAGE 5
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S"ORT PIEE. rX rX45' 2 REGO. MAIL TO

NAR~~~tAH 35-1/. BERN PICE 5 5./. IV//4-10d NAILS AT

(4 AM). MAIL TO A FILL PIECE WEO UNTIL AFTER POSITIONING GATE AND PLAING
Woob-10 MAILS.CONTAIER ON THAT SIDE.

31ART PIECE. 2* X 5* 1 27-t/r

FIRS AIE). TOL O THE IIZlLONG
SPOTPIECE V/d MALSAUS.

VETIA IN PIE E . :r X5 5* XB 7-

FIRS PEO.MIC TO HE HORIZONTAL
IECES V/4-I0d N AILS AT EA CH27

EOIZNTALAINAEE SECOND PIEC
/-1d NAILS.5-12

VERTIILL PIECE. 2' XN'X
(C4 REO). MAIL TO TE HORIZONTAL

$ *PIECES W/4-10d NAILS AT EAUNM)

J AIING PI4. 5N2

FSTPK TOTEHORIZONTAL TOCE 2UI XRF 647i AX 45V4

(08 )(REM). LAMINATE ECHPIE

UEARIG PICE. 31 FIL PICE N X 5'X28
(IRS PIECE TOI TIE HHEIZONTALA

PIECES V/3-l0d MAILS AT EACH ND

Sd). LAINATE IE SECE) PIEC

POSITION (IT REMIS NLTH

PIST CENTER MAILS OFEC AHFQ) NI OTEHRZNA

END. ~ P7/ AIAE H EONG PIECE.PEE /-0 AISA AHJIT

BEARM~8U~HA PICEATX0EX2-12
((0018 ) (2 HAW). AAIL THLEF
HARS: AIC RIGH THEd HATEIIONTAL)

PIACE S/-0 0IL TEC
END LAINAE TEJECTN PIEC 33-9



VERTICAL PIECE. r X W X Wi
(4 REM). MAIL TO THE H4ORIZONTAL SuPPORT PIKE. 7 X r' X 45'
PIECES 1/4-10d MAILS AT SUN4 JOINT. ( I AM). MAIL TO THE OWING

PIECE kV4-I0d NAILS AT EACH END.

4.

SEANJIE PIECE. 27 X So X 97'/

(2IRTE). TOI TOE 45RILONG
SPTPIECE ."3-ld MALSAIEAC

B~EARIN13 PIECE. 2 X 5 X 5-1/
CBLD (2O) MAIL. TOI ATIHEPE

FRTPEET FEHORIZONTAL PIE.7

PIECES V/3-I1d MAILS AT EACHEND

W/5-1d NAIS. OWNG PIC. 2 X O* X 35-/2

C2E.(AI4T TREM) MARIZONTVETIA

5-3/4* PIECES V/4-10d MAILS AT EACH ENO.

CENTER GATE
(6 FEW).

411

4-L
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LATERAL STOP PIECE. r X 4" X 20'

RISER PIECE. 4" X 8 ° X 54" (2 REGO). NAIL TO RISER PIECES
(2 AERO). RIP TO SUIT. V/3-10d NAILS AT EACH JOINT. 9WEOSTOP PIECE. 27 K 4' X 23" Cl SEGO). M AlL TO TIE

RISER PIECES U,,3-10d NAILS AT EACH JOINT. TOENAIL TO THE
SUPPORT LE1 OF THE BULO.AO SATE /1I-12d NAIL.

31" X 31" Q REGO). MAIL

, I4 STOP PIECES V/2-10dNAILS AT EACH END.

25' 3-3-34*

Lowi43TuINAL STOP PIECE. 2' X 4'

LONSITWINAX ST11-4 -3/4(2 ED). MAIL TO ALATERAL
POICE. N STO 4-ox 3-/ STOP PIECE v/3-iod MAILS AND CLINCH.PIECE. 2* X 4"
X 4-3/4' (2 REGO).
NAIL TO A LATERAL
STOP PIECE 14-1ld
NAILS AND CLINCH.

RI$SE ASSEOI8LY A
FOR USE BETEN THE UEAO M
THE FIRST FIXED RIS . A LEFT HAM)
ASSEMBLY IS SHOWN.

LATERAL STOP PIECE. 2" X 4' X 34-1/2"
(2 REO). NAIL TO RISER PIECES

RISER PIECE. 4" X G' X 54' V/3-IOd NAILS AT EACH JOINT.
(2 REGO). RIP TO SUIT.

-31"1

LoNsITWIrNAL STOP PIECE. r X 4'
X 23-1/2 (2 REW). NAIL TO A SSP
PIECE W/3-,.d NAILS AND CINCH. LoNITLINAL STOP PIECE.

3-I/2 - ' NAIL To A LATERAL STOP

TIE PIECE. 2 X 4" X 31' 12 REG). PIECE V/3-15d NAILS AMP
NAIL TO THE LON8ITUOINAL STOP PIECES CLINC.
V/2-10d NAILS AT EACH ENO.- RISER ASSEIIBLY B

FOR tSE BETWEEN ADJACENT FIXED RISERS.
A LEFT HAND ASSEMBLY IS SHOWN.

SUPPORT PIECE. V X 4 X 8
(2 REgO). NAIL TO A LONGITUDINAL
STOP PIECE V/3-6d NAILS. TIE PIECE 2- X 4' X 31- U REG).

NAIL TO TO E ITUOINAL STOP PIECES
LATERAL STOP PIECE. 2 4 V/2-10d NAILS AT EACH END.
X 24" (2 FEWO). MAIL TO THE
RISER PIECE V/3-10d NAILS.

38' 3-3/4'
°

SUPPORT PIECE. 2' X 4' X 8'
(2 FEO). NAIL TO A LONGITUDINAL
STOP PIECE W/3-10d NAILS.

RISER PIECE. V X 8' X 54' 3-1/2.e 3 - 1 2 LONIDIWAL STOP PIECE, 2- X 4" X 38
(I EW). RIP TO SUIT. (2 REO). NAIL TO A LATERAL STOP PIECE

V/3-158d NAILS AND CLINCH.

RISER ASSMEI8.Y C

FOR LM 04EN CONTAIER 9(1 IS NOT Sn.PORTE ON A
CAR RISER AT LEAST FIVE INCHES FROM END OF THE SIM.
A LEFT HAND ASSEMLY IS SOWN.

PAGE 98ET_ 8 -9
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SIEPIEC. 2'X WX Qr-W

pIECE M THE FIRST W/1-10d

FILL PIECE. I' X 5* (x i-W

PIECE V/1-Sd MAIL EVERY 12.

SIDE BLOCKING ASSEMILY
130 AM)

FILL PIECE. V X 4* X 43-1/4'

X 43-14' (1FILL PIECE W/4-6d MAILS.

40-
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TI PICE. r X6-X 12-1 V(2 EO). X3*C1 E )
MIL TO THE LONS1TW HAL PIECES

PISCS %a-IOd NAILS AT EA04 JOINT.

GEARINB PIECE. 2' X G* X 27-14' (4

%4-10d NAILS AT EACH 9C AND TO
THE LONGITUINAL PIECES W/3-I0d

LCIAITWXNAL PIECE. 2' X 15 X 12-11'

31-1/4*LA78AL PIECES W/3-10d NAILS AT
EACH LOCATION AND TO THE VERTIAL
PIECES V/2-10d NAILS AT EACH JOINT.

FILLER ASSEMIBLY

W: :FI LLER ASSMBY IS TO BE
ISALDTO RELACE AN IP/C IN

NOMMTWA EIGHT FILLRI
ASSBELIES IN ONE LOD. -104

-24-344..

SECTION B-B

PA=GE t
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GENERAL NOTES (GENEAL NOTES COIflB)

A. THIS DOCUMNT HAS EE PRPA AM ISSUE IN ACCORDANCE 0. LOAD BLOCKIN1 STRUTS WHICH ARE 48- OR LONGER MUST BE
WITH AR 740-1 AND AU(ENTS TH 743-200-1 (CHAPTER 5). STIFFNE BY THE APPLICATION OF HORIZONTAL AND VERTICAL

STRUTBRACING. BRACING IS NOT REQUI IF THE STRUTS FOR
B. THE OUTLOAOIe PROCED S SIFIED IN THIS ORAVING AE THE LOAD BEING SHIPPED ARE SNORTE THAN 46'. THE LENGTH

APPLICABLE TO THE IILTIPLE LAt#ICH ROCKET SYST94 ROCKET OF THE LOAD BLOCKING STRUTS SHI.L BE KEPT AS SHORT AS
POD.CONTAINER (P/C). SUSEQUENT R ECE TO CONTAINER POSSIBLE (APPROX 18 MINIMUM). BUT IN THE EVENT IT IS
HEREIN MEANS THE RP/C WITH ROCKET COIPONENTS. NEESSARY TO USE STRUTS WHICH ARE ' -0' OR MORE IN LENGTH.

IT VILL BE NECESSARY TO APPLY AN ADDITIONAL SET OF
C. THE OUTLOADING PROCEDURES DEPICTED WITHIN THIS OOCIJE4T HORIZONTAL AND VERTICAL STRUT BRACING PIECES. STRUT

AE APPLICABLE FOR SHIPMENTS ON A BULKIEAD FLATCAR BRACING SHOULD BE APRLI SO AS TO PROVIDE NEARLY EQUAL
(WITHOUT RISERS) DESIGNATED As CLASS *"S'. WHICH IS SPACES BETWE THE BRACING PIECES AND TE CENTR SATE
6'-7-/2" BETWEN TIE It'-O" HIGH BULKHEADS AM WHICH HAS AM.OR BETWEEN ADJACENT STRUT BRACING PIECES. VERTICAL
A USABLE FLOOR WIDTH OF 7"-4'. CARS OF OTHER LENGTHS MAY STRUT BRACING PIECES AM TO BE 2' X 4' MATERIAL CUT TO A
BE USES. HOWEVER THE BULKIEADS MIJST BE AT LEAST 62' HIGH. LENGTH TO EXTENO 2' ABOVE THE TOP STRUT. HORIZONTAL STRUT
THE FLOOR .ST BE AT LEAST 8'-0' WIDE AM TIE FLOOR MUST BRACING PIECES ARE TO IE 2' X 4' x 7'-0' MATERIAL.
BE WOOD OR NAILAeLE-METAL. HORIZONTAL PIECES WILL BE APPLIED ON EACH LAYER OF STRUTS.

BOTH VERTICAL AM HORIZONTAL STRUT BRACING PIES WILL BE
D. FOR DETAILS OF THE NP/C. SEE U.S. ARMY MISSILE CDMMAND NAILED TO THE STRUTS WITH 3-10d NAILS AT EACH JOINT.

DRAWING NO. 13027900. AM PAGE 3.
P. P"TIONS OF THE CAR DEICTED WITHIN THIS DRAWING. SUCH AS

CONTAINER OIMENSIONS - - 13' -10' LONG BY 41-L/2" WIDE ONE OF THE BUUO4EADS. HAVE NOT BEEN SHOWN IN THE LOAD VIEW
BY 32' HIGH FOR CLARITY PUROSES.

GROSS WEIGHT ------ 5.078 POUNDS (APPROX)
Q. CONVERSION TO METRIC EQUIVALENTS: DIMENSIONS WITHIN THIS

E. THIS ITEM IS A DOT CLASS A' EXPLOSIVE. THE OUTLOADING DOCUMENT ARE EXPRESSED IN INCHES. AND WEIGHTS ARE
PROCEDRES SPECIFIES HERIN CAN ALSO BE UTILIZED FOR THE EXPESSES IN POUNDS. WI4 NECESSARY. TIE METRIC
SHIP4ENT OF THE DEPICTED CONTAINERS WHEN THEY ARE LOADED EQUIVALENTS MAY BE CO1PUED ON THE BASIS OF ONE INCH
WITH AN ITEM WHICH IS IDENTIFIES DIFFERENTLY BY NOMEN- EQUALS 25.4MM AN ONE POUND EQUALS 0.4541(9.
CLATURE THAN THE ITEM DESIGNATES IN TIE DRAWING TITLE.

R. TO ACHIEVE A TIGHTLY BLOCKrED LOAD, A STRUT WILL BE CUT
F. THE SELECtION OF RAIL CARS FOR THE TRANSPORT OF THE SLIGHTLY LONGER THAN THE MEASURE DISTANCE BETWE THE

DESIGNATES ITEMS WILL BE IN ACCORDANCE WITH H STRUT BEARING AREAS ON THE TWO CENTER GATES. ONE SNO OF
MATERIALS REGULATIONS OF DOT AN) AR 55-355. CHAPTER 29. THE STRUT WILL BE POSITIONED AT ITS EARING AREA JUST
FOR EXPLOSIVES AND OTHER DANGEROUS ARTICLES. IN FULL. ABOVE THE STRUT LEDGER ON ONE GATE. TIE OTHER E40 WILL

THEN BE DRIVEN DOWNWARD UNTIL IT CONTACTS THE STRUT LEDGER
G. TO PRECL DE ABRASION OF RP/C FRAME ME1BERS BY STEEL ON THE OTHER BATE. EACH END OF THE TOP LAYER OF A STRUT

UNITIZING AM) 6UN0LIN1 STRAPS. ANTI-CHAFING MATERIAL WILL WILL BE TOENAILED TO THE ADJACENT CENTER GATE. AS
BE PLACED AT ALL POINTS OF CONTACT. ALSO. UNITIZATION SPECIFIES WITHIN THE KEY NUMBERS FOR A LOAD. IN SUCH A
STRAPS. BUNDLING STRAPS. AM) HOLD-DOWN STRAPS MUST BE MANNE SO THAT AS NEA LY AS PRACTICAL EQUAL LENGTHS OF A
LOCATED AS CLOSELY AS POSSIBLE TO THE STRONG POINTS OF THE MAIL ARE EBEDD IN THE STRUT AM) IN THE VERTICAL PIECE
RP/C FRAME. I.E.. NEAR THE VERTICAL FRAME MEERS AND OF TIE CENTER GATE.
BUILKEADS. TO PRECLUIE DAMAGE TO THE AP/C FRAME.

S. IF THE RAILCAR BEING USED IS NOT EQUIPPED WITH PLACARD
H. C IO: STAKE POCKETS ON FLATCARS ILL BE USED FOR BOARDS ON BOTH ENDS AN BOTH SIDES. 16' X 24' BOARDS MUST

ANCHORING HOLD-DOWN STRAPPING WHENEVER POSSIBLE. DO NOT BE PROVIDES AS REQUIR. QAUTI: BOARDS AND BOARD
USE SWIVEL RING TYPE AND40R DEVICES. IF OTHER TYPES ARE MOUNTING BRACKETS MUST NOT Be NAILED TO THE LADING.
UED. THEY MUST BE OF SUFFICIENT WIDTH TO RECEIVE 2'
STRAPPING. AN) ALSO BE OF A DESIGN WHICH WILL PROVIDE A T. DIMENSIONS GIVEN FOR DOLAGE PIECES OR OUNNAGE ASSEMLIES
BEARING SURFACE. ACROSS THE FULL WIDTH OF THE STRAPPING. WILL BE FIELD CHECIED PRIOR TO THEIR ASSEMBLY AND INSTAL-
THAT VILL NOT DEFORIM A STRAP. ESPECIALLY AT THE EDGES. LATION ON THE FLATCAR. DUNNAGE ASSEMBLIES MUST BE CON-
WHEN IT IS TENSIONED. STRUCE SO0 THAT A SMJG FIT WITH TIE RP/Cs IS OBTAINED.

ALSO. ADJUSTMENTS MAY BE REQUIRED AS TO THE LOCATION OF
3. REFER TO ASSOCIATION OF AMERICAN RAILROADS MAMJAL 'GENERAL CERTAIN PIECES OF 0Ul4AGE IN AN ASSEMBLY IN ORER FOR THE

RILES GOVERING THE LOADING OF COMMOOITIES ON OPEN TOP UIR4AE ASSEMBLY TO CONTACT THE RP/C AT ITS STRONGPOINT
CARS* FOR APPLICABLE LOADING RULES AS FOLLOWS: PREFACE. (I.E.. ITS FRAME MMBlERS). THE IDEAL THICKNESS OF A
IA. 2. 5. AN 15. NOTE THAT ALL STRAPPING USED FOR LOAD SUPPORT ASSELY WILL BE SUCH THAT THE ASSEMBLY WILL BE
SECUREMENT. I.E.. HOLD-OOWN STRAPS. MUST BE MARKED AS SLIGHTLY SNU6 WHB IN POSITION. THE TIGHTNESS OF THE
SPECIFIED IN LOADING RULE 15. SUPPORT PIECES ON THE FLOOR OF THE FLATCAR SHOULD BE

SIMILAR. ASSEMBLIES CONSTRUCTED TO THE APPROPRIATE
K. A STAGGERED MAILING PATTR WILL BE USED WHENEVER POSSIBLE THICKNESS WILL EN PROPER INTERLOCK EN6AGEMENT WITHOUT

WHEN AILS MRE DRIVEN INTO JOINTS OF DUNNAGE ASSEMBLIES. ALLOWING UNDO STRESS TO SE APPLIED TO THE IP/C FRAME WHEN
ALSO. A STAGGERED MAILING PATTERN VILL BE USED WHEN STEEL STRAPPING IS APPLIED.
DUNNAGE IS NAILED TO THE FLOOR OF THE TRANSPORTING
VEHICLE. OR WHEN LAMIMATING DUNNAGE. THE NAILING PATTERN U. DUNNAGE LUMBER SPECIFIED IS OF NOMINAL SIZE. FOR EXAMPLE.
WILL BE ADJUSTED AS REQUIRED SO THAT A NAIL OES NOT 1' X 6" MATERIAL IS ACTUALLY 3/4' THICK BY 5-1/2 VIDE AN[
PBETRATE INTO OR NEAR A CRACK BETWEEN FLOOR BOARDS. 2' X 4" MATERIAL IS ACTUALLY 1-1/2" BY 3-1/2' WIDE.
ADDITIONALLY. THE MAILING PATTERN FOR AN LPPER PIECE OF
LAMINATED OUNIAGE WILL BE AOJUSTED AS REQUIRED SO THAT A MATERIAL SPECIFCATIONS
NAIL FOR THAT PIECE WILL NOT BE DRIVEN THROUGH ONTO OR
RIGHT BESIDE A NAIL IN A LOWER PIECE.

LUMBER -.... - SEE Th 743-200-I (OUNAGE LLIEER ) AN)
L. THE NUMER OF LADING UNITS MAY BE ADJUSTED TO FIT THE SIZE FED SPEC MM-L-751.

OF THE CAR BEING LOADED OR THE QUANTITY TO BE SHIPPED.
HOWEVER. THE APPROVES MET4ODS SPECIFIED HEREIN MUST BE NAILS ---- --- FED SPEC FF-N-1:5; COMMON.
FOLLOWED AS CLOSELY AS POSSIBLE FOR BLOCKING. BRACING. AMO
STAYING OF THE UNITS. tpl : A SHIPMENT WILL BE STRAPPING. STEEL - -: FED SPEC 0-5--781: CLASS 1. TYPE I OR
POSITIONED ON THE RAIL CAR IN COIPLIANCE WITH THE WEIGHT IV. HEAVY DUTY. FINISH A. 8 (GRADE 2).
OISTRIBUTION REQUIREENTS OF THE AAR. OR C.

M. IF THE CAR BEING UED FOR A SHIPMENT IS EQUIPPED WITH A SEAL. STRAP ... : FED SPEC 90-8-781: TYPE D. STYLE I. II.
NAILABLE PETAL FLOOR AM) A MAIL SIZE FOR FLOOR MAILING IS OR IV. CLASS H. FINISH A. B (GRADE 2)
MARKED ON THE CAR. THAY GUIDANCE SHOULD BE APPLIED TO THE OR C.
NAILING OF ALL FLOOCILINE BLOCKING PIECES TO THE CAR FLOOR.
IF A MAIL SIZE IS NOT SPECIFIES ON THE CAR. 30d NAILS WIRE --- - - - --- FED SPEC g-W-41; ANNEALED. BLACK.
S4OLU BE USES IN LIEU OF THOSE SPECIFIED IN THE
APPLICABLE KEY NUMBRS. SEE-9E NOTE 'K' ABOVE. STAPLE. STRAP - - -: COM CIAL GRADE.

N. FOR ADDITIONAL GUIDANCE. ATTENTION IS DIRECTED TO THE STAKE
'SPECIAL NOTES' SECTIONS WHICH ARE IMMEDIATELY ADJACENT TO POCKET PROTECTOR -- COMMERCIAL GRADE.
THE DEPICTED OUTLOAOINs mETHODS. AN TO THE 'SPECIAL
HANDLING GUIDANCE' ON PAGE 3. ANTI-CHAFING

MATERIAL -MATE-I--.IL--12I (OR EQUAL): NEUTRAL BARRIER
(CONTINUED AT RIGHT) MATERIAL.

PAGE 2 ,
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41-1/2"

13 -10'
INDICATES ORAGGI8 FACILITYHOLE IN AP/C FRM (LOCATED~ON AFT END ONL.Y).

ROCKET PO/CONTAINER

SPECIAL HANDLING GUIDANCE

ASSEMBLY STACKING FOR OUTLOAING PRPOSES AM ASSEMBLY OR
ASS9BLY STACK HANDLING.

NOTES: (1) MATERIALS HANOLING EQUIPIT (MHE) IS INTENED TO
EAN EQUIPM4ET. SUCH AS FORKLIFT TRUCKS. CRANES.

HANG TRUCKS. DOLLIES. ROLLER ASS8ELIES. SLINGS.
AM SPREADER BARS. THAT CAN BE USED TO HANDLE THE
DEPICTED ASSEMBLIES.

(2) PRECAUTIONARY HANDLING TECHNIQUES NORMALLY EMPLOYED
OR AS SPECIFIED FOR THE TYPE OF COMMODITY INVOLVED
WILL BE OBSERVED.

A. IF AVAILABLE MHE DOES NOT HAVE AN ALLOWABLE CAPACITY %EAT
ENOUGH TO CARRY A STACK OF TWO ASSEMBLIES (APPROXIMATELY
10.200 POUNDS) IN ONE LIFT. THEN THE ASSELIES MUST BE
HANDLED INDIVIOUALLY. ONLY APPRVElD AND APROPRIATELY
SIZED MHE WILL BE USED FOR THE HANDLING OF THE DEPICTED
ASSEMBLIES.

B. WHEN AN AS48LY STACK IS UEING UNITIZED. CAFE MUST BE
EXERCISED WHN TI4TEMIN8 THE STRAPS TO IS THAT THE
LONGITUDINAL FRAM NGEERS OF THE ASSEMBLIES ARE NOT
"ULE 1N' OR OER -(ED. POSITION THE UNITIZATION AND

0UNOLINS STRAPS AS CLOSE AS POSSIBLE TO THE IULKHEADS OF
THE RP/C TO AVOIO DAMASING THE RP/C FRAME MBERS.

C. IF HANDLING IS ACCOMPLISHED WITH A FORKLIFT TRUCK. THE
ASSEELIES SOU.LD BE HANO.ED FROM A SIDE POSITION-AS
MJCH AS POSSIBLE. CAPE MUST BE EXERCISED WEN INSERTING
FORKS LOW AN ASSEMBLY TO PREVENT DAMAGE TO THE
ASSEMS.Y BY THE FOK TIMES OR THE FORKLIFT PACKAGE
KIMRO. ADDITIONALLY. THE FORK TINES SHOULD SE PACED
UD THE AREA MAKED 'F0RLIFT AREA ONLY' LOCATED NEAR
TIE LONSITUOrNAL CENTER OF THE ASSELY.

PROJEC GPA(- 3
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4 WIH dNLSKEY IgIBE S

(DO BULKHEAE GATE (2 :E I)S. SEE THE NLAO GATE- DETAIL
PAGE 6.

2 SUPPORT A. 2- X E 7 -(IE SL ). V X4-x L X- '.
SAL, NOTWOON. P X 3-1. X 7'-W(- NOTES . PAE-
POSON AS SHOWN IN THE -E-POSIoNo D
VIEVI ON PAGE 5. NAIL THE FIRST 2' X 4' TO THE CAR
F RLOO. LA1- NAILS.AAIL THE V X 4P TO THE F2RST 2" X
4" WITH /-1d N AILS .TI T E SCRANE 2" X 4' TO THE

TIE TO ASM) SOTNAIL. AND MAILTHE PLYOOF T4 GAGEWR

ISOMETRIC VIEW T 2 .X 4" V-4 NAILS. SE GEERAL NOTE T" ONPAGE 2.

E SUPPORT A ( ew ). SE E TIUPET 9- DETAIL AN THESPECIAL NOTE ON PAGE 7. AND GENERAL NOTES "K" AND 'T'

GOMANE' ONPGE3

UNITIZING STRAP. 1-1/4- X .35' OR .031- X Ig'-" LONG

4 STE STRAPPING (16 FEWD). NSTAE TE 'SPECIAL HNLTER
SEAL Fci 1:-1/4- STIRAPPING (48 REGO. 2 PER STRAP).

-- . .. ""CRIMP EACH SEAL WITH TIWO PAIR OF NOTCHES.

2 ALLY ADJACENT CONTA INERS IN TIE TOP LAYER AS SHOWN.

, FILL ASSBLY (2 FEO). SEE THE 'FILL ASSELY' OETAIL
ON PAGE 7.
CENTER SATE (2 REGO). SEE THE "CENTER SATE- OETAIL ON

- SMUT. 2" X x CUT-TO-FIT (GOULELO) (IS EO).
SECTION A-A LAMINATE THE SECON PIECE TO THE FIRST V/4-10d MAILS.

TOENAIL TO CENTER GATE W/2-12d NAILS AT EACH END. SEE
STRAPPING OMITTED FOR CLARITY PUFROSES. GERAL NOTES 'o AM) *R ON PAGE 2.

PAGE (CONTINUED ON PAGES)
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ju 13 11 a] o 0 [] [

4W-

18' -3-

--" 24' -9"

PRE-POSITIONEO OUNNAGE PLAN VIEW

(KEY NUBESS CONTINUED FROM PAGE 4)

@ STRUT LEDGER. 2- X 4- X 7'-3- (2 REM). POSITION ON
THE SECON) LEV OF STRUTS AND NAIL TO THE CENTE GATE
VERTICAL PIECES /3-10d NAILS AT EACH JOINT.

SIDE BLOCKING. 2- X 5" X 30' (COULE) (iS REDO).
LOCATE AD3ANIT TO THE P/C SKIDS. LOCATE THE
SIDE BLOCING PIECES AT EACH END OF THE LOAD 90 AS TO
BUTT IP AGAINST THE BULKHEAD. NAIL TIE FIRST PIECE TO
THE CAR FLOOR V/8-20d NAILS. NAIL THE SECOND PIECE TO
THE FIRST W/8-30d NAILS.

@ SIDE BLOCKING FOR FIL. ASSEMBLY. 2- X 4- X 24-
(DOBLD) (4 REGO). NAIL THE FIRST PIECE TO THE SIDE
BLOCKING PIECES V/4-lOd NAILS AT EACH END. NAIL THE
SECOND PIECE TO THE FIRST V/5-ld NAILS.

i SIDE BLOCING FOR CENTER GATE. 2 X 4- X 48- (2 REDO).
NAIL TO THE SIDE BLOCKING PIECES W/4-10d NAILS AT EACH
EN.

@ STRAPPING sOAR. 2- x 5- X 6- -1- (12 REDO).

@ HOLD-COWN STRAP. 2- X .050" X 27'-O-0 LONG STEEL
BILL OF MATERIAL STRPPING (12 FEO). INSTALL EACH STRAP FRO4 TWO

13'-6" LONG PIECES.
LLUER LINEAR FEET BOA) FETSEAL FOR 2' STRAPPING (95 REDO. 8P( STRAP). CRIMP
I' X 4' Itl 39 EACH SEAL WITH TWO PAIR OF NOTCFS. -EXCEPT THOSE USED
I" X 6" 42 21 TO SECURE THE PADS. PIECES MARKEL 18
2' X3' 5 3
ZX X 4' 187 125 @ PAD. 2- X .050- X IB'(ONG STEEL STRAPPING (24 REO).
21 X 5' 1.010 I.010 POSITION UNE" STAKE POCKET AND SEAL TO HOL.-OOWN
4' X 4 80 80 STRAP. PIECE MARKED 15 WITH ONE SEAL CRIMPEO WITH ONE

NAILS M. PAIR OF NOTCHES. SEE 'DETAIL A' ON PAGE S.

ad (2') 176 1-1/4
1cd (3" ) 1.480 22-304
12d (3-1/4 o ) 255 4-1/2
20d (4') 128 4-3/4
3Od (4-l/r") 12 8-1/ LOAO AS SHOWN

STEEL STRAPPING. 1-1/4' - - 472' REDO - - - - 68
SEAL FOR 1-1/4' STRAPPING - - 46 RE - - 2-1/4 ITEi SJANTITY WEIGHT (APPROX)
ST STRAPPING. r - - - - 30 REO - - - 120
SEAL FOR 2" STRAPPING ---- 95 RE -- -20 MIRS RPIC ------ 16 -- ----. 81.248 LBS
PIYOOD. 1,2' - - - 15.33 80 FT REO - - 22-1/2 DGUNNAE - ---- ---- ---- -- 2.82M LBSWIRE. NO.14 BABE 24' REO -- - 1/2 IS

TOTAL WEIGHT - ------- 84.077 LOS (APPROX)

PAGE 5
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EARDNS PIECE. 2' X 5' X 20'
(0018 ) (4 EDD).MAILSlIPPORT LEG. 2 x e, x a3-1/4*

HORIZONTAL PIECES V/3-lad PIECES V/3-10d NAILS AT EACH JOINT.

THE SECOND PIECE TO THE FIRST
V/5-0d MILS.HORIZONTAL PIECE. 2' X W X

EARIDS PIECE. 2' X 5' X 27-1/4'

HORIZONTAL PIECES 9/3-10d
NAILS AT EACH END. LAMINATE
THE SECOND PIECE TO THE FIRST

31-1I/4'

* 4'

EKULKHEAD GATE

WEARING PIECE. 2' X 5' X 30-V/4'
(DOUBLED) (4 REW). NAIL VERTICAL PIECE. 2' X 5* X Or
THE FIRST PIECE TO THE (4 FEW). NAIL TO THE HORIZONTAL
HORIZONTAL PIECES 1/3-10d PIECES 1/3-10d NAILS AT EACH JOINT.
NAILS AT EACH JOINT. LAMINATE
TIE SECOND) PIECE TO TIE FIRST
V/S-l0d NAILS. HORIZONTAL PIECE. 2' X S'

7'-3' (4 REMO).

SEAING3 PIECE. 2' X 15 X V7-1/4'

HORIZONTAL PIECES V/3-10d
NAILS AT EACH ENO. LAMINATE
TIE SECOND PIECE TO THE FIRST6314

VS10 NA3S 
f) ALT I ETCI

PIECES 1/3-l 4'SA AHJIT

PROJECT 35-1/4-9



HORIZONTAL PIECE. 2 X 6" X 7'-3" (S REOD).
NAIL TO THE VERTICAL PIECES W/3-iOd NAILS
AT EACH JOINT.

BEARING PIECE. 2* X 6 X 28'
(DOUBLE) (8 AEM). NAIL
THE FIRST PIECE TO THE
HIOIZONTAL PIECES V/3-10d NAILS
AT EACH BE). LAMINATE THE
SECOND PIECE TO THE FIRST
F/5--iOd AILS.

X 63-1/4" (6 FEW).

BEARIN PIECE. 2" X 8" X
27-1/4" (DOUBLED) (S MEO).
MAIL THE FIRST PIECE TO THEHORIZONTAL PIECES V/3-10d
MAILS AT EACH EJD. LAMINATE
THE EECOPI PIECE TO THEFS
FIRST VS-10d NAILS.AI, .

35-1/4"

FILL ICE 1K K7--12 STRUT. 2" X " X 11' (32 REGO). NAIL
THE FIRST PIECE TO THE VERTICAL PIECES
TIE2-10d MAILS AT EA0H JOINT. LAINATE

THE ECON PIECE TO THE FIRST /3-10dNAILS.

FILL PIECE. IF X 4" X 7 -5-A1/2T(IR10.NAIL TO TH "'X4
FIL ICEW-6d NAILS. SPECIAL NOTE:

THE SUPPORT OASSMLY AS OEPICTED AT LEFT
CAN ONLY BE TIO D WHEN A FLATCR IS BEING
LOAM TOM BOTH SIDES. IF THE LOADIN AREA
AT AN INSTALLATION ONLY ALLOWS ONE SIDE ACCESS
TO THE FLAAR. THE SUPPORT AS WILIES MUTBE MODIFIED T ALLOW FOR PROPER CAR LOADING.
NSOIFICATIONS REWOIRED ARE REDUICIN OVERALL
LEGHTO "'. USING TWO OF THE SHORTIEE
ASSEBIES IN PLACE OF THE DEPICTED ASSEMBLY.
AND FASTENIN A 2" X 2' X 3-1/2' STOP PIECE TO
THE EN OF THE ASSEMBLY THAT WILL BE BETW3EEN

iP/C STACKS. ALSO. THE SHORTENED SUPPORT
ASSSEMLIES IN LATERALLY ADJACENT STACK(S WILL

FILL PIECE. 4" X 4X NEED TO BE OFFSET TO PIECLUE INTE ECE.
r -5-112 (I REM)).

• STOP PIECE. 2" X "

X 3-1/2" (2 RE).
NAIL TO THE FILL
PIECE U/2-10d NAILS.

SULPPT 8

PAGE 7
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INDICATES 2'

STRAPPING.

INDICATES SEALS.

VIEW 8 VIEW 8

VIEW A

18 IN IV im

PAD. 'TO (2) STALE POCKET
VIV tPR.OTECTORS 1WE EACH VIEW 1

oNE s.M VIm ANDCRD4N FACILITY. a SEAL ITh
ONE PAIR OF TWO PAIR OFCRIMPS. OTI ADE IL8CRIMPS.DETAIL A DETAIL B LIF

METHOD OF INSTALLING METHOD OF INSTALLING
20 STRAPPING AM PAD 2 STRAPPING AM) STAKE
AT AN04ORING FACILITY. POCKET PROTECTORS

(ALT PAO).

HOLD-WN STRAP ANCH13RIN[5 DETAILS

B
LATERqAL PIECE. r" X 6"

TIE PIECE. 2" X 8" X 12"-11' (2 FEW). X 3"/ (14 REG).
NAIL TO THE LONGITUDINAL PIECES
V/5-ld MAILS. AND TO THE LATERAL
PIECES W/2-Od NAILS AT EACH JOINT.

SEAING3 PIECE. 2' X S' X 27-1/4' (4
REGO). NAIL TO THE LATERAL PIECES
V/2-10d NAILS AT EACH END AND TO
THE LON1ITUINAL PIECES V/3-10dNAILS AT EACH END.

LONITWINAL PIECE. 2" X V X 12"-11'~(4 REMO). MAIL TO THE CENfTER FIVE

31 1/4•  LATERAL PIECES VW3-lOd NAILS AT
EACH LOCATION AND TO THE VERTICAL
PIECES Vi2-l0d NAILS AT EACH JOINT.

VERTICAL PIECE. 2" X 4'

X 28-1/4 (S REMO).

FORVAR.O_!BID

in: FILLER ASEWLY IS TO BE
ISTA DTO RELACE AN P/C INU

AN LWPER STACK ONLY. INSTALL
AM6IS IN OE LOW.o ~ o

24-V4

54*

PAGE .
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